A case of neurofibromatosis type 1 (NF1) manifesting Wallenberg's syndrome and fusiform aneurysm of the basilar artery is reported. The patient suddenly developed dysarthria, walking difficulty and sensory disturbance. Neurological examination suggested Wallenberg's syndrome and MRimaging confirmed an ischemic lesion at the left lateral medulla oblongata. Cerebral angiography revealed a fusiform aneurysm at the middle portion of the basilar artery. However, there was no occlusive change in either the posterior inferior cerebellar artery or the vertebral artery. The clinical and radiological features are discussed together with a review of NF1 cases with intracranial aneurysms in the literature. (Internal Medicine 40: 948-951, 2001) 
Introduction
Neurofibromatosis type 1 (NF1) is a genetic disorder that produces a broad spectrum of clinical manifestations as a result of abnormal growth of neuroectodermal tumors throughout the body. Not only neuroectodermal tumors, but also abnormalities including skeletal defects, hydrocephalus and vascular defects mayoccur in patients with NFLNF1occurs in 1 of 4,000 individuals and about half of all cases result from a newmutation (1) . NF1is also knownas an abnormality of chromosome17 related to negative regulation of the Ras gene (2) . Whereas renal artery stenosis with resultant hypertension is the most commonvascular abnormality in patients with NF1, intracranial arterial disease is relatively rare. Amongcerebral vascular disease, major arterial occlusion with moyamoyadisease (3) and intracranial arterial aneurysms have been reported (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) . Here we describe a case of NF1 manifesting lateral medullary infarction with fusiform aneurysm at the basilar artery.
Case Report
A 49-year-old man was admitted to our hospital because of dysarthria, ataxic gait and sensory disturbance. The patient had been diagnosed twenty years earlier as having NF1 based on widespread cutaneous neurofibromas and cafe au lait spots. There was no family history of NF1. Five days before admission, he suddenly experienced dysarthria, difficulty with walking, and loss of temperature sensation in his right hand and leg. Physical examination on admission did not reveal abnormal findings in the cardiovascular system except for slight systolic hypertension ( 156/79 mmHg). On neurological examination, the movement of his left hand seemed clumsy. Dysdiadochokinesis was observed in his left hand and movement of his left leg was also ataxic. Pinprick and temperature sensations were decreased on the right side of the body, but facial sensation wasspared. Homer'ssign was not observed. Musclestretch reflexes werenormal in all limbs and no muscle weaknesswas detected. These neurological findings suggested atypical Wallenberg's syndrome. Findings on routine laboratory examination were almost within the normal range except for slight elevation of uric acid (8.7 mg/dl). T2-weighted image and fluid attenuated inversion recovery (FLAIR) of MRimaging showed a high signal intensity at the left-lateral portion of the medulla oblongata (Fig. 1A, B) . MRangiography revealed aneurysmal change at the middle of the basilar artery (Fig. 1C) . UCG showed neither valvular disease nor evidence of thrombus. There was no arteriosclerotic change or plaques detected in the bilateral carotid and vertebral arterial echogram. His clinical symptomsimproved with conservative management. Cerebral angiography was performed on the 21st hospital day.
Left vertebral angiogramrevealed fusiform aneurysmat the middle portion of the basilar artery with enlargement of the basilar artery. However, there was no evidence of occlusion of the left posterior inferior cerebellar artery nor dissection of the vertebral artery (Fig. 2) . Although hypesthesia of pinprick and temperature sensation on the right side of the bodypersisted, dysarthria and walking difficulty improved within one month. He was discharged from hospital and returned to his previous work.
NF1 with Aneurysm and Wallenberg's Syndrome 
Discussion
Although renal artery stenosis with resultant hypertension has been well-documented in patients with NF1 , cerebrovascular abnormalities are relatively uncommon clinical manifestations. Amongthese rare conditions, the most commonone is stenosis or occlusion of the cerebral arteries with the development of collateral circulation (Moyamoyaphenomenon) (3). Along with cerebrovascular occlusive disease, intracranial aneurysmshave also been reported. Table 1 rysms, including the present case, were located at the vertebrobasilar circulation. In the normal humanpopulation, about 85-90%of saccular aneurysms occur on the terminal part of the internal carotid artery or on the major branches of the anterior portion of the circle of Willis (20) . Comparedto the normal population, aneurysms in patients with NF1tend to favor vertebrobasilar circulation. In the vertebrobasilar circulation, aneurysm of the BAis extremely rare. Excluding the present case, BAaneurysm was reported only previously by Benator (15) . Both Benator's cases and the present case presented fusiform aneurysm with enlargement of the basilar artery. In general, fusiform aneurysms are commonlyseen in patients with advanced atherosclerosis, such as hypertension, diabetes mellitus, hypercholesterolemia, and cigarette smoking (20) . However, among patients with NF1, relatively young patients with fusiform aneurysmhave been reported. The mechanism of aneurysm formation in patients with NF1 remains unclear. Onepossible mechanismis that hypertension promotes arteriosclerotic changes that induce fusiform aneurysm. In the present case, this hypothesis was strongly suggested. Another possible mechanism is vascular fragility based on vascular structural abnormality in NFLFrom the perspective of pathological examination, Salyer and Salyer (2 1) found peculiar arterial lesions in seven of 1 8 cases of neurofibromatosis and classified these lesions into four types. One of these four types was intimal aneurysmal formation that was observed mainly in renal arcuate arteries. These aneurysmal lesions were characterized by focal fragmentation of the internal and external elastic laminae and fibrosis of the intima and media. Although the origin of the vascular lesions was unknown,they hypothesized that a proliferation of Schwanncells within the arterial wall was the etiology of vascular abnormalities (21) . In comparison to the abundant histological studies for systemic arterial lesions, a few histological examinations have been made in the cerebrovascular system, in paticular, studies on aneurysms. Amongthe small number of studies, Sobata et al examined a specimen of a branch of the vertebral artery that was in contact with the hematoma, and identified concentric intimal proliferation and partial fragmentation of the internal elastica (12) . Uranishi et al also reported that pathological findings of the aneurysm in an autopsy case showedintimal hyperplasia, thinning of the media and fragmentation of the elastic lamina (16) . Recently, the gene for NF1 was identified. The NF1 gene encodes neurofibromin, a GTPase-activating protein (GAP) for members of the RASfamily, which negatively regulates RAS output by accelerating the conversion of active Ras-GTP to NF1 with Aneurysm and Wallenberg's Syndrome inactive Ras-GDP (2). Because negative regulation of Ras proteins suppresses the cellular growth and they may function as tumor suppressor genes, dysfuction of neurofibromin, which is an inactivator of Ras protein, might cause excessive cell growth (2) . While this negative regulation in the process of tumorsuppression wouldbe resposible for multiple neurofibroma in patients with NF1, the proliferation of Schwann cells and intimal proliferation in the vessel wall of aneurysms might also be related to this molecular basis. Another important issue in this case is that the patient manifested atypical Wallenberg's syndrome with fusiform aneurysm of the BA. To our knowledge, there was no similar type of cerebrovascular abnormality in a patient with NF1reported in the literature. Wallenberg's syndrome, one of the most commoncerebrovascular syndromes, is caused by certain vascular abnormalities. The most commonvascular abnormalities involve dissection of the vertebral artery (22, 23) . Next to dissection of the vertebral artery, occlusion of the posterior inferior cerebellar artery is also common. However,neither of these was found on neuroradiological examination of the present case. Wespeculated that fusiform aneurysm and associated enlargement of the BAmight hemodynamically influence the small vessels that perfuse the lateral medulla oblongata and thereby cause Wallenberg's syndrome. At present, a close follow-up of this patient's status is necessary, in addition to further radiological evaluations to assess vascular abnormalities. As patients with NF1could have a high risk of cerebrovascular complications not only in the anterior part of the circle ofWillis but also in the BAand the VA, MRI and MRangiography should be performed even before the development of cerebrovascular disease to clarify the individual risk of cerebrovascular disease.
